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VIDEO CONTENT BASED ON MULTIPLE
CAPTURE DEVICES

BACKGROUND

Today’s person 1s aflorded a tremendous selection of
devices that are capable of performing a multitude of tasks.
For instance, desktop and laptop computers provide com-
puting power and screen space for productivity and enter-
tainment tasks. Further, smartphones and tablets provide
computing power and communication capabilities 1n highly
portable form factors. Many people have access to multiple
different devices and use of a particular device depends on
the person’s current status, such as on the go, 1 the oflice,
at home, and so forth. Some device form factors, however,
are more conducive to certain tasks than others. For
instance, for video-related tasks such as videoconferencing,
larger form factor devices such as laptops and desktops are
typically preferable due to greater screen space than smaller
form factor devices such as smartphones. However, larger
form factor devices typically include camera capabilities
that are suboptimal and thus result 1n less than desirable
video capture quality.

BRIEF DESCRIPTION OF TH.

(L]

DRAWINGS

Aspects of video content based on multiple capture
devices are described with reference to the following Fig-
ures. The same numbers may be used throughout to refer-
ence similar features and components that are shown in the
Figures:

FIG. 1 illustrates an example environment in which
aspects of video content based on multiple capture devices
can be implemented;

FIG. 2 depicts an example system for enabling video
content to be exchanged between devices based in accor-
dance with one or more implementations;

FIG. 3 depicts a scenario for integrating video features
from different video instances of video content 1n accor-
dance with one or more implementations;

FIG. 4 depicts a scenario for merging extracted visual
features 1n accordance with one or more implementations;

FIG. 5 depicts a scenario for utilizing merged video
content as part of an application 1n accordance with one or
more 1implementations;

FIG. 6 depicts a scenario for adjusting a view angle of a
video capture device 1n accordance with one or more 1mple-
mentations:

FIG. 7a depicts a scenario for providing a user with
guidance for positioning a device to capture video content 1n
accordance with one or more implementations;

FIG. 7b depicts a scenario for providing a user with
guidance for positioning a device to capture video content 1n
accordance with one or more implementations;

FIG. 8 depicts a scenario for determining a gaze angle of
a user as part of capturing video content in accordance with
one or more implementations;

FIG. 9 depicts a scenario for recognizing and extracting
visual features that include non-facial features of a user in
accordance with one or more implementations;

FIG. 10 1llustrates an example method for merging video
content from multiple devices 1n accordance with one or
more 1implementations;

FIG. 11 illustrates an example method for enabling a
device to be repositioned for capturing video content 1n
accordance with one or more implementations;
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2

FIG. 12 1llustrates an example method for determining
whether a first field of view corresponds to a second field of

view 1n accordance with one or more implementations;

FIG. 13 illustrates an example method for determining
how to utilize video content based on gaze detection in
accordance with one or more implementations;

FIG. 14 illustrates an example method for determining
whether a human gaze 1s detected in video content in
accordance with one or more implementations; and

FIG. 15 illustrates various components of an example
device 1n which aspects of video content based on multiple
capture devices can be implemented.

DETAILED DESCRIPTION

Techniques for video content based on multiple capture
devices are described and are implementable to enable
multiple video capture devices to be utilized for a video
teed. Generally, the described implementations enable video
content captured by multiple video capture devices to be
utilized, such as to integrate different instances of video
content 1nto a merged video content stream. In at least one
implementation this provides higher quality video attributes
to be utilized than are provided by utilizing a single video
content source.

According to various implementations, a mobile device
(e.g., a smartphone) and a computing device (e.g., a laptop,
a desktop) interface to enable video content captured by the
mobile device to be communicated to the computing device.
For instance, the mobile device and the computing device
are positioned 1n proximity to one another 1n a particular
physical environment, such as an oflice. The mobile device
captures first video content of a visual scene within the
physical environment and commumcates the first video
content to the computing device. Further, the computing
device captures second video content of a visual scene
within the physical environment. Visual features of the first
video content and the second video content are extractable
to generate different sets of extracted visual features. The
sets of extracted visual features are then mergeable to
generate integrated video content, e.g., a single integrated
video feed that includes extracted visual features from the
first video content and the second video content.

Consider, for instance, that a user at a particular location
leverages a computing device to invoke an application that
utilizes video content, such as video communication appli-
cation. In conventional scenarios video content captured by
a camera ol the computing 1s utilized for the application.
Utilizing techniques described herein, however, a mobile
device i proximity to the computing device captures video
content that 1s provided to the computing device and 1is
usable to provide video content for the application. For
instance, the mobile device captures first video content from
a particular visual perspective and that includes various
visual features such as human features of the user (e.g., a
face, a torso, etc.) as well as background features of the
particular location. Further, the computing device captures
second video content from its own visual perspective and
that includes various visual features such as human features
of the user and background features.

Accordingly, to provide video content to the application,
different sets of visual features are extracted from the
different video content. For instance, background wvisual
features are extracted from the first video content captured
by the mobile device. Further, human visual features are
extracted from the second video content captured by the
computing device. The human visual features and the back-
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ground visual features are mergeable to generate a single
video feed, such as by integrating (e.g., overlaying) the
human visual features with the background visual features to
generate 1ntegrated video content. The ntegrated video
content 1s then provided as a video feed to the application.
In at least one implementation this leverages the visual
perspective of the user captured by the computing device.
For instance, the user 1s interacting with the computing
device and thus the user’s gaze 1s accurately captured by the
computing device. Further, the mobile device 1s able to
capture high-quality video of background visual features,
such as based on superior camera capabilities of the mobile
device 1n comparison with the computing device. Thus, the
merged video content includes accurate user gaze depiction
along with high-quality video of background visual features.

In at least one implementation user guidance 1s provided
to enable a mobile device to be correctly positioned relative
to a computing device such that video content captured by
both devices 1s accurately mergeable. For instance, 1n a
scenario where a mobile device 1s 1 proximity to a com-
puting device and the mobile device i1s operable to provide
video content to the mobile device, implementations deter-
mine whether a visual perspective of the mobile device
matches a visual perspective of the computing device. In
scenarios where the visual perspective of the mobile device
deviates from the wvisual perspective of the computing
device, implementations provide user guidance for reposi-
tioming the mobile device such that the visual perspectives of
the respective devices match. Generally, this enables a more
accurate depiction of a visual scene when integrating visual
features captured by the mobile device and the computing
device.

In at least one implementation, 1 a scenario where a
mobile device and a computing device are positioned in
proximity to one another, user gaze detection i1s utilized to
determine how to utilize video content captured by the
respective devices. For instance, consider that a user i1s
interacting with an application executing on the computing
device, such as a video communication application. As part
of interacting with the application the user 1s viewing a
display device of the computing device and thus the user’s
gaze 1s directed at the display device. Further, the mobile
device 1s 1n proximity to the computing device and 1s able to
capture a perspective of the user’s gaze. Accordingly, the
user’s gaze captured by the mobile device 1s compared to the
user’s gaze captured by the computing device to determine
if the captured user gaze matches between the devices. In at
least one 1mplementation, 11 the user gaze captured by the
mobile device matches the user gaze captured by the com-
puting device, video content captured by the mobile device
1s utilized for a video feed instead of margined the video
content with video content captured by the computing
device. Generally, this enables advanced video capture tech-
nology of the mobile device to be utilized for a video feed
without requiring visual feature integration to be performed
using different video feeds.

Accordingly, the techniques described herein provide for
high-quality video content in scenarios where multiple video
capture devices are available.

While features and concepts of video content based on
multiple capture devices can be implemented in any number
of environments and/or configurations, aspects of video
content based on multiple capture devices are described 1n
the context of the following example systems, devices, and
methods.

FIG. 1 1illustrates an example environment 100 1n which
aspects of video content based on multiple capture devices
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4

can be implemented. The environment 100 includes a
mobile device 102 and a computing device 104 that are
interconnectable via a network 106. In this particular
example, the mobile device 102 represents a portable device
that can be carried by a user 108, such as a smartphone or
a tablet device. Further, the computing device 104 represents
a device such as a laptop computer, a desktop computer, and
so forth. These examples are not to be construed as limiting,
however, and the mobile device 102 and/or the computing
device 104 can be implemented 1n a variety of different ways
and form factors. Example attributes of the mobile device
102 and the computing device 104 are discussed below with
reference to the device 1500 of FIG. 15.

The mobile device 102 includes various functionality that
enables the mobile device 102 to perform different aspects
of video content based on multiple capture devices discussed
herein, including a mobile connectivity module 110, media
capture devices 112, a display device 114, and a device
interface module 116a. The mobile connectivity module 110
represents functionality (e.g., logic and hardware) for
enabling the mobile device 102 to interconnect with other
devices and/or networks, such as the computing device 104
and the network 106. The mobile connectivity module 110,
for instance, enables wireless and/or wired connectivity of
the mobile device 102.

The media capture devices 112 are representative of
functionality to enable various types ol media to be captured
via the mobile device 102, such as visual media and audio
media. In this particular example the media capture devices
112 include cameras 118 and audio capture devices 120. The
media capture devices 112, however, can include a variety of
other devices that are able to capture various types of media
in accordance with the implementations discussed herein.
Generally, the media capture devices 112 include not only
hardware for capturing associated media but also logic (e.g.,
drivers, firmware, etc.) for operating and configuring opera-
tion of the associated media capture devices 112. The
display device 114 represents functionality (e.g., hardware
and logic) for enabling video output via the mobile device
102.

The device interface module 1164 represents functionality
for enabling the mobile device 102 to interface with other
devices. As further detail below, for instance, the device
interface module 116a enables the mobile device 102 to
establish wireless and/or wired data communication with
other devices, e.g., the computing device 104.

The computing device 104 includes various functionality
that enables the computing device 104 to perform diflerent
aspects of video content based on multiple capture devices
discussed herein, including a device connectivity module
122, media capture devices 124, applications 126, a display
device 128, and a device interface module 1164. The device
connectivity module 122 represents functionality (e.g., logic
and hardware) for enabling the computing device 104 to
interconnect with other devices and/or networks, such as the
mobile device 102 and the network 106. The device con-
nectivity module 122, for instance, enables wireless and/or
wired connectivity of the computing device 104. Generally,
the computing device 104 and the mobile device 102 are
configured to intercommunicate via a variety ol different
wireless protocols, such as wireless cellular (e.g., 3G, 4G,
5G), wireless broadband, Wireless Local Area Network
(WLAN) (e.g., Wi-F1), Wi-Fi1 Direct, wireless short distance
communication (e.g., Bluetooth™ (including Bluetooth™
Low Energy (BLE)), Near Field Communication (NFC)),
and so forth. In a wireless scenario, for instance, the com-
puting device 104 and the mobile device 102 are able to
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interconnect via network connectivity (e.g., via the network
106) and/or via direct device-to-device wireless connectiv-
ity.

The media capture devices 124 are representative of
functionality to enable various types of media to be captured
via the computing device 104, such as visual media and
audio media. In this particular example the media capture
devices 124 include cameras 130 and audio capture devices
132. The media capture devices 124, however, can include
a variety of other devices that are able to capture various
types of media 1n accordance with the implementations
discussed herein. Generally, the media capture devices 124
include not only hardware for capturing associated media
but also logic (e.g., drivers, firmware, etc.) for operating and
configuring operation of the associated media capture
devices 124.

The applications 126 represent functionality for perform-
ing different computing tasks via the computing device 104,
such as communication tasks (e.g., videoconierencing), pro-
ductivity tasks (e.g., word processing, content generation,
data analysis, etc.), web browsing, and so forth. The device
interface module 1165 1s representative of functionality for
enabling the computing device 104 to interface with other
devices. For instance, the device interface module 11654
interfaces with the device interface module 116a of the
mobile device 102 to enable collaborative data communi-
cation between the computing device 104 and the mobile
device 102.

According to implementations for video content based on
multiple capture devices, for example, the device interface
module 116a of the mobile device 102 includes a video
interface module 134¢ that interfaces with a video interface
module 1345 of the device mterface module 1165 to enable
the mobile device 102 to be utilized as a video input device
for the computing device 104. For instance, and as detailed
below, video captured by a camera 118 of the mobile device
102 1s communicated via the video interface module 134a to
the video interface module 1345 and utilized for providing
video mput to the computing device 104. To enable video
captured by the mobile device 102 to be utilized by the
computing device 104, the video interface module 134a
exposes a view graphical user interface (GUI) 136 that 1s
displayed on the display device 114 and that enables various
video capture parameters for the mobile device 102 to be
configured to optimize video content communicated to the
computing device 104. Further, the device mterface module
1165 exposes a mobile GUI 138 that 1s configured to output
content from the mobile device 102 and configure param-
eters for communication between the mobile device 102 and
the computing device 104. In at least one implementation the
device interface module 11654 utilizes the mobile GUI 138 to
provide screen mirroring from the display device 114 of the
mobile device 102.

Having discussed an example environment in which the
disclosed techniques can be performed, consider now some
example scenarios and implementation details for imple-
menting the disclosed techniques.

FIG. 2 depicts an example system 200 for enabling video
content to be exchanged between devices based in accor-
dance with one or more implementations. Generally, the
system 200 can be implemented 1n the environment 100 and
incorporates attributes of the environment 100 introduced
above.

In the system 200 the mobile connectivity module 110 and
the device connectivity module 122 interface to establish
data connectivity 202 between the mobile device 102 and
the computing device 104. Generally, the data connectivity
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202 1s implemented via wireless and/or wired connectivity
between the mobile device 102 and the computing device
104 for exchanging data between the devices. The data
connectivity 202, for instance, 1s implemented via direct
wireless and/or wired connectivity between the mobile
device 102 and the computing device 104, and/or via data
communication over the network 106 between the mobile
device 102 and the computing device 104. In a wireless
scenario the data connectivity 202 can be established as
direct device-to-device connectivity between the mobile
device 102 and the computing device 104 and utilizing any
suitable wireless protocol, such as Wi-Fi Direct, Blu-
ctooth™ (including Bluetooth™ Low Energy (BLE), ultra-
wideband (UWB), Near Field Communication (NFC)), LTE
direct, NR sidelink, and so forth.

Utilizing the data connectivity 202 the device interface
module 116a of the mobile device 102 and the device
interface module 11656 of the computing device 104 inter-
communicate to establish an interface session 204. Gener-
ally, the interface session 204 represents an exchange of data
between the device interface modules 1164, 1165 and 1s
implemented according to an interface protocol 206. The
interface protocol 206, for example, specifies a form 1n
which data 1s to be communicated as part of the interface
session 204.

Further to the system 200 and utilizing the interface
session 204 and the interface protocol 206, a video session
208 1s established between the mobile device 102 and the
computing device 104. The video session 208 can be estab-
lished 1n response to various events, such as user input to
instruct that video content captured at the mobile device 102
1s to be commumicated to the computing device 104, a
request from the video iterface module 1345 to the video
interface module 134q for video content, a request from an
application 126 for video content, and so forth. Generally, as
part of the video session 208, video content 210 captured by
a camera 118 of the mobile device 102 1s communicated to
the computing device 104. Further, video content 212 1s
captured by a camera 130 of the computing device 104, and
the video content 210 and the video content 212 are com-
bined to generate merged video content 214 that 1s output via
the display device 128. As further described below, for
instance, the video interface module 1345 integrates features
of the video content 210 and the video content 212 to
generate the merged video content 214 as an integrated
video feed for output.

In at least one implementation, in conjunction with (e.g.,
during and/or prior to) the video session 208 the video
interface module 134a of the mobile device 102 exposes the
view GUI 136 and provides view guidance 216 for posi-
tioning the mobile device 102 to capture the video content
210. The view guidance 216, for instance, includes infor-
mation that enables a user to physically position the mobile
device 102 1n an optimal position for capturing the video
content 210.

FIG. 3 depicts a scenario 300 for integrating video fea-
tures from different video instances of video content in
accordance with one or more implementations. In the sce-
nario 300 the mobile device 102 utilizes a camera 118 to
capture the video content 210. The video content 210, for
instance, represents live video captured of a scene 302aq.
Generally, the scene 302a represents a physical environment
304 (e.g., aroom) 1n which a user 306 1s positioned. Further,
the computing device 104 utilizes a camera 130 to capture
video content 212. The video content 212, for instance,
represents live video captured of a scene 302b. The scene
3025, for example, represents the same physical environ-
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ment as the scene 3024 1n which the user 306 1s positioned.
Generally, the scenes 302a, 3025 represent different visual
perspectives of the physical environment 304, such as based
on different positioning of the camera 118 relative to the
camera 130. In at least one implementation, the video
content 210 and the video content 212 are captured for an

application 126qa, such as a video feed for the application
126a.

Further to the scenario 300 the video interface module
134 implements a feature extraction module 308 to recog-
nize and extract visual features from the video content 210,
212. The video interface module 134, for example, repre-
sents an mstance of the video interface module 1344 and/or
the video interface module 134b. Accordingly, the feature
extraction module 308 extracts visual features 310a from the
video content 210 and visual features 3105 from the video
content 212. Generally, the feature extraction module 308
utilizes any suitable implementation of 1mage recognition
and extraction algorithms that apply feature recognition
techniques to recognize visual objects present in the video
content 210, 212.

In this particular example the visual features 310q include
environmental (e.g., background) features of the physical
environment 304 and the visual features 3106 include visual
features of the user 306. The wvisual features 31054, for
example, include human features detected from the physical
environment 304. In at least one implementation the video
interface module 134 utilizes feature recognition of the
visual features 3105 to recognize an 1dentity of the user 306,
such as based on known visual features (e.g., facial features
and/or other bodily features) for a user of the mobile device
102 and/or the computing device 104.

FI1G. 4 depicts a scenario 400 for merging extracted visual
features in accordance with one or more 1mplementations.
The scenario 400, for example, represents a continuation of
the scenario 300. In the scenario 400 a feature merger
module 402 of the video interface module 134 takes the
visual features 310a, 3105 as input and merges the features
to generate the merged video content 214. The merged video
content 214, for example, integrates the background 1mages
from the scene 302a captured in the visual features 310a
with the user images captured from the scene 3025 captured
in the visual features 31054. In at least one implementation
the merged video content 214 1s utilized as a video feed for
the application 126a, such as a live, real-time video feed that
utilizes the video content 210, 212 to generate a merged live
video feed utilizing the merged video content 214. The
application 126a, for example, exposes an application GUI
404 and the merged video content 214 1s displayed via the
application GUI 404.

FIG. 5 depicts a scenario 500 for utilizing merged video
content as part of an application 1n accordance with one or
more implementations. The scenario 500, for instance, rep-
resents a continuation of the scenarios 300, 400. In the
scenario 500 the merged video content 214 1s displayed
along with other video content 502 within the application
GUI 404 for the application 126a. The application GUI 404,
for instance, 1s displayed on the display device 128 of the
computing device 104 as part of executing the application
126a. The application 126a, for example, represents a com-
munication application (e.g., a videoconierence applica-
tion), the merged video content 214 represents the user 306
as a participant i a video communication session (“video
session”’) 504 implemented by the application 126a, and the
other video content 502 represents other participants 506 1n
the video session 504. For instance, the other video content
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502 represents different video feeds received from devices
associated with the other participants 506.

Generally, the merged video content 214 and the other
video content 502 are utilized as application content 308 that
1s displayed within the application GUI 404 as part of the
video session 504. In this particular example the application
content 308 includes a region 510qa that 1s populated with the
merged video content 214 and regions 51056, 510c¢, and 5104
that are populated with the other video content 502.

FIG. 6 depicts a scenario 600 for adjusting a view angle
of a video capture device in accordance with one or more
implementations. In at least one implementation the scenario
600 1s performed to position the mobile device 102 for
capturing video content that 1s mergeable with video content
captured by the computing device. The scenario 600, for
example, 1s implemented prior to and/or in conjunction with
the scenarios 300-500. The scenario 600 includes the com-
puting device 104 and the mobile device 102 positioned in
proximity to one another, such as on a desk or other surface.
Further, the mobile device 102 1s positioned on a stand 602,
such as a mobile docking station. Generally, the stand 602
cnables the mobile device 102 to be moved between difler-
ent positions relative to the computing device 104.

In the scenario 600 the video interface module 134aq
implements a view verification module 604 to enable the
mobile device 102 to be positioned at a similar field of view
with the computing device 104. Accordingly, the view
verification module 604 receives reference attributes 606
which represent visual attributes of a field of view 608
captured by a camera 130 of the computing device 104.
Generally, the reference attributes 606 1include different
visual-related data such as visual objects detected within the
field of view 608, types of detected visual objects (e.g., a
user, a background object type), relative distance between
detected visual objects, size of detected visual objects (e.g.,
relative to one another), etc.

Further to the scenario 600 the view verification module
604 determines view attributes 610 which represent visual
attributes of a field of view 612 captured by a camera 118 of
the mobile device 102. Generally, the view attributes 610
include different visual-related data such as visual objects
detected within the field of view 612, types of detected
visual objects (e.g., a user, a background object type),
relative distance between detected visual objects, size of
detected visual objects (e.g., relative to one another), etc.

To enable the mobile device 102 to be properly positioned
the view verification module 604 compares the view attri-
butes 610 to the reference attributes 606 to determine a
similarity between the field of view 612 and the field of view
608. Generally, the similarity between the fields of view can
be determined 1n various ways, such as by comparing
objects included 1n the respective fields of view, e.g., object
shapes, object distances relative to one another, object types,
object 1dentifiers, and so forth. For instance, comparing the
view attributes 610 to the reference attributes 606 enables
the view verification module 604 to determine whether the
field of view 612 of the mobile device 102 includes similar
objects and object attributes of the field of view 608 of the
computing device 104.

In implementations where the view attributes 610 sub-
stantially match the reference attributes 606, the view veri-
fication module 604 determines that the mobile device 102
1s positioned properly to obtain video data for merging with
video data from the computing device 104, e¢.g., to generate
the merged video content 214. However, in implementations
where the view attributes 610 do not substantially match the
reference attributes 606, the view verification module 604




US 11,641,440 B2

9

determines that the mobile device 102 1s to be repositioned.
Accordingly, the view verification module 604 generates the
view guidance 216 and populates the view guidance 216 to
the view GUI 136. Generally, the view guidance 216
includes 1nstructions for enabling a user to reposition the
mobile device 102 such that the field of view 612 substan-
tially matches the field of view 608. Accordingly, based on
the view guidance 216, a user manipulates a position of the
mobile device 102 to cause the field of view 612 to sub-
stantially match the field of view 608.

FI1G. 7a depicts a scenario 700a for providing a user with
guidance for positioning a device to capture video content 1n
accordance with one or more implementations. The scenario
700a, for instance, 1s implemented 1n conjunction with the
scenario 600. Although not expressly depicted here consider
that the mobile device 102 1s positioned on a stand such as
depicted 1n the scenario 600.

In the scenario 700a the view GUI 136 1s presented with
the view guidance 216 on the mobile device 102. For
instance, 1n the upper portion of the scenario 700a view
guidance 216a 1s presented that instructions a user to rotate
the mobile device to cause a view indicator 702 (in this
example an “X”’) to overlap with a view target 704. The view
guidance 2164, for example, indicates direction of rotation
guidance as part of the view guidance 216a. Accordingly,
proceeding to the lower portion of the scenario 700a a user
rotates the mobile device 102 such that the view indicator
702 overlaps (e.g., positionally coincides) with the view
target 704. Accordingly, the view venfication module 604
determines that the view indicator 702 overlaps the view
target 704 and presents view guidance 2165 that mstructs a
user to move the mobile device translationally, e.g., closer to
the user. The view guidance 2165, for mstance, instructs the
user to move the mobile device 102 closer to the user until
the view indicator 702 touches the view target 704, e.g., a
perimeter of the view target 704.

FI1G. 7b depicts a scenario 7006 for providing a user with
guidance for positioning a device to capture video content 1n
accordance with one or more implementations. The scenario
70056, for 1nstance, represents a continuation of the scenario
700a. In the upper portion of the scenario 7006 the view
guidance 2165 1s presented on the view GUI 136 such as
described in the scenario 700a. Accordingly, proceeding to
the lower portion of the scenario 7005, a user moves the
mobile device 102 closer to the user which causes the view
indicator 702 to touch the view target 704. For instance, as
the user moves the mobile device 102 closer, the view
indicator 702 expands until it contacts the perimeter of the
view target 704. The view verification module 604 deter-
mines that the view indicator 702 touches the view target
704 and 1n response presents a position verification 706
indicating that the mobile device 102 1s properly positioned
to capture video content. For instance, with reference to the
scenario 600, the view verification module 604 determines
that the view attributes 610 for the mobile device 102
substantially match the reference attributes 606 from the
computing device 104. Accordingly, video content captured
by the mobile device 1s mergeable with video content
captured by the computing device 104, such as described 1n
the scenarios 300-500.

While the scenarios described above are discussed with
reference to the view venfication module 604 and the view
guidance 216 being implemented via the mobile device 102,
alternative or additional implementations provide view veri-
fication and/or view guidance via the computing device 104.

FIG. 8 depicts a scenario 800 for determining a gaze angle
of a user as part of capturing video content in accordance
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with one or more implementations. In the scenario 800 a
user 802 1s 1n proximity to the computing device 104 and the
mobile device 102. Further, the user 802 1s viewing the
display device 128, such as part of interacting with a GUI
804 for an apphcatlon 1265 that 1s displayed on the display
device 128. The application 1265, for instance, utilizes video
content captured by the computing device 104 and/or the
mobile device 102.

Further to the scenario 800, the view verification module
604 utilizes video mput 806a from the camera 130 to
determine a gaze angle 808a of the user 802 relative to the
display device 128, and video mput 8065 from the camera
118 to determine a gaze angle 8085 of the user 802 relative
to the mobile device 102. For instance, the view verification
module 604 utilizes the video mnput 8064 from the camera
130 to determine a gaze vector 810 for the user 802. The
gaze vector 810, for example, represents a gaze direction of
the user 802 relative to the display device 128. In at least one
implementation the view verification module 604 utilizes
cye detection techniques to determine the gaze vector 810,
such as by tracking a direction in which the user’s eyes are
viewing the display device 128. Accordingly, the gaze angle
808a represents an angular difference between the gaze
vector 810 and an optical axis 812a of the camera 130.
Further, the gaze angle 8085 represents an angular difference
between the gaze vector 810 and an optical axis 8125 of the
camera 118.

Further to the scenario 800 the view verification module
604 determines a gaze ditference 814 between the gaze angle
808H and the gaze angle 808a. In at least one implementa-
tion the gaze difference 814 1s compared to a threshold
difference value of n degrees)(n® and 11 the gaze diflerence
814 1s not greater than n°, the gaze of the user 802 relative
to the mobile device 102 1s determined to be substantially
similar to the gaze of the user 802 relative to the computing
device 104. Generally, any suitable value of n 1s definable
such as 30°, 25°, 20°, etc.

According to various implementations, the gaze difler-
ence 814 1s usable for various purposes. For instance, if the
gaze diflerence 814 i1s larger than a threshold difference
value, the view verification module 604 can provide the
view guidance 216 to assist a user 1n adjusting a position of
the mobile device 102 relative to the computing device 104
to bring the gaze diflerence 814 within the threshold differ-
ence value. In an alternative or additional implementation, 1f
the gaze diflerence 814 1s within the threshold difference
value, video content captured by the mobile device 102 can
be utilized for a video feed instead of merging video content
from the computing device 104 and the mobile device 102.
For instance, 1n a scenario where the gaze difference 814 1s
within a threshold difference, this may indicate that a user’s
gaze detected at the mobile device 102 1s substantially
similar to the user’s gaze detected at the computing device
104. Thus, instead of merging content from different
devices, video content captured at the mobile device 102 can
be utilized without merging the video content with video
content captured at the computing device 104. As mentioned
previously, for example, 1n at least some 1mplementations
the camera 118 of the mobile device 102 1s able to capture
higher quality video than the camera 130 of the computing
device 104, and thus utilizing the camera 118 as a video
source can provide for high quality video content.

FIG. 9 depicts a scenario 900 for recognizing and extract-
ing visual features that include non-facial features of a user
in accordance with one or more implementations. The
scenar1o 900 depicts a scene 902 of a physical environment
904 1n which a user 906 1s positioned. Further, video content
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908 1s captured that includes video 1images of the scene 902.
The video content 908, for instance, 1s captured by the
mobile device 102 and/or the computing device 104. The
video content 908 1s processed by the feature extraction
module 308 (such as described above) to extract visual
teatures 910a and visual features 9105. In this particular
example the wvisual features 910aq include environmental
(e.g., background) features of the physical environment 904
and the visual features 91056 include visual features of the
user 906. Notice 1n this particular example that the user 906
1s facing away from a video capture perspective of the scene
902 such that only the back of the user’s head 1s visible.
Generally, this demonstrates that the feature extraction mod-
ule 308 1s able to recognize a variety of different human
features, e.g., facial features as well as non-facial human
features.

In at least one implementation the feature extraction
module 308 leverages artificial intelligence (e.g., a machine
learning algorithm and/or algorithms) to recognize and
extract visual features from video content. A particular
machine learning algorithm, for instance, 1s trained using
training data consisting of a variety of different human
features such as facial features and gaze features as well as
other bodily features such as torsos, legs, full body features,
human features from diflerent perspectives (e.g., front, side,
rear, etc.), human features 1in diflerent positions (e.g., sitting,
standing, moving, etc.), and so forth. Thus the feature
extraction module 308 1s able to utilize such a machine
learning algorithm to recognize and extract from video
content a variety of different human features 1 a variety of
different positions.

Further to the scenario 900, the feature merger module
402 takes the wvisual features 910q, 9105 as mput and
generates merged video content 912 that merges the visual
teatures 910qa, 9105 1nto integrated video content. Generally,
the merged video content 912 1s usable for various purposes,
such as for a video feed (e.g., a live video feed) for an
application 126, for creating recorded video content, for
generating still image captures from video, and so forth.

FIG. 10 1llustrates an example method 1000 for merging,
video content from multiple devices 1n accordance with one
or more implementations. At 1002 1t 1s determined that video
content 1s to be obtained. A particular application 126, for
instance, requests video content, such as a live video content
feed, a recorded segment of video content, and so forth.

At 1004 1t 1s determined that a first device with a first
video capture device and a second device with a second
video capture device are available to capture video content
ol a visual scene. The visual scene, for instance, represents
a physical environment, such as an environment 1n which a
user of the computing device 104 and/or the mobile device
102 1s positioned. The video interface module 134, for
example, determines that a camera 118 of the mobile device
and a camera 130 of the computing device are available to
provide video content. Generally, the camera 118 has a video
capture perspective that 1s independently manipulable rela-
tive to a video capture perspective of the camera 130. For
instance, the mobile device 102 1s positionable at multiple
different orientations relative to the computing device 104
such that the camera 118 can assume a variety of different
video capture perspectives relative to the camera 130. Gen-
crally, this enables the camera 118 to be positioned to
capture video content of the visual scene that can be merged
with video content captured of the wvisual scene by the
camera 130, such as described throughout this disclosure.

At 1006 first video content of the visual scene captured by
the first video capture device and second video content of the
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visual scene captured by the second video capture device are
received. The mobile device 102, for instance, leverages the
camera 118 to capture a first video stream of the visual scene
and the computing device 104 leverages the camera 130 to
capture a second video stream of the visual scene. In at least
one 1mplementation, in conjunction (e.g., prior to and/or
during) capturing the first video content and the second
video content, view adjustment guidance 1s provided to
enable the mobile device 102 to be properly positioned to
capture video content that 1s mergeable with video content
captured by the computing device 104.

At 1008 visual features from the first video content are
extracted to generate first extracted visual features. For
instance, a subset of visual features from the first video
content are extracted (e.g., 1solated from) other visual fea-
tures of the first video content. In the context of a visual
scene that includes human features and background features,
for example, the background features are extracted to 1solate
the background features from the human features.

At 1010 visual features are extracted from the second
video content to generate second extracted visual features.
For example, in the context of a visual scene that includes
human features and background features, the human features
are extracted to i1solate the human features from the back-
ground features. At 1012 the first extracted visual features
and the second extracted visual features are received. The
first extracted visual features and the second extracted visual
features, for instance, are received at the computing device
104 and/or the mobile device 102.

At 1014 the first extracted visual features and the second
extracted visual features are merged into merged video
content. The background features extracted from the first
video content and human features extracted from the visual
scene, for example, are merged into integrated video con-
tent, such as a single composited video stream. Generally,
merging the extracted visual features can be performed in
various ways, such as on a single device (e.g., the computing
device 104 or the mobile device 102) or cooperatively
between multiple devices, such as via cooperative commu-
nication and/or processing between the mobile device 102
and the computing device 104.

At 1016 the merged video content 1s output. A particular
video interface module 134, for instance, outputs the merged
video content, such as to an application 126. Alternatively or
additionally the merged video content 1s output on a display
device, such as the display device 128 of the computing
device 104 and/or the display device 114 of the mobile
device 102.

FIG. 11 1llustrates an example method 1100 for enabling
a device to be repositioned for capturing video content 1n
accordance with one or more implementations. The method
1100, for instance, 1s performed in conjunction with the
method 1000. At 1102 a first field of view of a visual scene
of a first video capture device 1s compared to a second field
of view of the visual scene of a second video capture device.
For instance, various view attributes of a visual scene
captured by a camera 118 of the mobile device 102 are
compared to view attributes of the visual scene captured by
a camera 130 of the computing device 104. As discussed
above, the view attributes can include various visual objects
detected 1n the respective fields of view and positional
and/or dimensional relationships of the visual objects. Alter-
natively or additionally, position imnformation for the video
capture devices 1s compared, such as 3-dimensional orien-
tation (e.g., X, y, z orientation) of the video capture devices.

At 1104 1t 1s determined whether the first field of view
corresponds with the second field of view. For instance, the
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view verification module 604 determines whether visual
objects detected within the second field of view are detected
within the first field of view, whether spatial relationships
between objects detected in the first field of view are
substantially similar to spatial relationships between the
same objects detected in the second field of view, whether
object dimensional attributes (e.g., sizes) of visual objects
detected 1n the first field of view are substantially similar to
dimensional attributes of the same objects detected 1n the
second field of view, and so forth. Alternatively or addition-
ally the view verification module 604 determines whether
position mformation for the mobile device 102 correlates to
position information for the computing device 104, e.g., the
mobile device 102 1s approximately 1n the same position and
orientation as the computing device 104.

If 1t 1s determined that the first field of view corresponds
with the second field of view (*Yes™), at 1106 video content
captured by the first video capture device 1s utilized. For
instance, a first subset of visual features extracted from first
video content captured via a camera 118 of the mobile
device 102 1s merged with a second subset of features
extracted from second video content captured via a camera
130 of the computing device 104 to generate merged video
content. Alternatively, 1n a scenario where a user gaze that
meets certain criteria 1s detected in the video content cap-
tured by a camera 118 of the mobile device 102, the video
content from the camera 118 can be utilized instead of
merging the video content with video content captured by a
camera 130. For instance, when a user gaze detected in {irst
video content captured by a camera 118 substantially cor-
responds to a user gaze detected 1in second video content
captured by a camera 130, the first video content can be
utilized without merging the first video content with the
second video content.

It 1t 1s determined that the first field of view does not
correspond with the second field of view (*No”), at 1108
view adjustment guidance 1s presented indicating that the
first device 1s to be repositioned. The view verification
module 604, for example, presents a visual prompt that
istructs a user to reposition the mobile device 102, such as

rotate the mobile device 102, move the mobile device 102
translationally (e.g., forward, backward, sideways), tilt the
mobile device 102, and so forth. The method then returns to
step 1102. The view verification module 604, for example,
monitors the fields of view of a camera 118 and a camera 130
and determines that whether a field of view of the camera
118 changes such that the field of view corresponds to a field
of view of a camera 130, such as based on a repositioning
of the mobile device 102 relative to the computing device
104.

FIG. 12 illustrates an example method 1200 for deter-
miming whether a first field of view corresponds to a second
field of view 1n accordance with one or more 1mplementa-
tions. The method 1200, for instance, provides an example
way for performing step 1104 of the method 1100. At 1202
first visual attributes depicted 1n a first field of view of a
visual scene are determined. The view verification module
604, for instance, 1dentifies view attributes of video content
captured by a camera 118 of the mobile device 102, such as
visual objects detected in the video content and spatial
and/or dimensional attributes of the visual objects.

At 1204 second visual attributes depicted 1n a second field
of view of the wvisual scene are determined. The view
verification module 604, for instance, identifies view attri-
butes of video content captured by a camera 130 of the
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computing device 104, such as visual objects detected in the
video content and spatial and/or dimensional attributes of
the visual objects.

At 1206 the first visual attributes are compared with the
second visual attributes to determine whether the first visual
attributes substantially match the second visual attributes.
The view venfication module 604, for example, compares
instances and attributes of objects detected 1n video content
captured by a camera 130 to instances and attributes of
objects detected 1n video content captured by a camera 118
of the mobile device 102 to determine whether the objects
match, e.g., the same objects are detected, dimensions of
objects are similar, distances between objects are similar,
etc. If the first visual attributes do not substantially match the
second visual attributes (“No™), at 1208 1t 1s determined that
the first field of view does not correspond to the second field
of view. If the first visual attributes substantially match the
second visual attributes (“Yes™), at 1210 1t 1s determined that
the first field of view corresponds to the second field of view.
As described above, view gwdance can be provided to
enable a device to be repositioned to enable correspondence
between fields of view.

FIG. 13 illustrates an example method 1300 for deter-
mining how to utilize video content based on gaze detection
in accordance with one or more implementations. At 1302
first video content captured via a first video capture device
and second video content captured via a second video
capture device are received. The first video content, for
instance, 1s captured via a camera 118 of the mobile device
102 and the second video content 1s captured via a camera
130 of the computing device 104. In at least one implemen-
tation the first video content and the second video content
capture representations ol a visual scene.

At 1304 the first video content 1s mspected to determine
whether a human gaze 1s detected 1n the first video content
that substantially corresponds to a human gaze detected in
second video content. The view verification module 604, for
instance, processes the first video content and the second
video content to determine 11 a human gaze 1s detected in the
video content. Further, 1f a human gaze 1s detected in the first
video content and the second video content, the view veri-
fication module 604 compares gaze attributes to determine 1f
the human gaze detected in the first video content corre-
sponds to the human gaze detected in the second video
content. Generally, different gaze attributes can be consid-
ered, such as gaze angle, gaze direction, and so forth.

If a human gaze 1s detected in the first video content that
substantially corresponds to a human gaze detected 1n sec-
ond video content (*“Yes™), at 1306 the first video content 1s
utilized as video content for a video feed. The view verifi-
cation module 604, for instance, determines that a human
gaze detected 1n video content captured by the mobile device
102 corresponds to a human gaze captured by the mobile
device 102. In such a scenario the content captured by the
mobile device 102 can be utilized for video content, e.g.,
without utilizing video content captured by the computing
device 104. In at least one implementation the method
returns to step 1302 to monitor for human gaze attributes in
the first video content. For mstance, human gaze attributes
may subsequently change such that the human gaze 1s no
longer detected 1n the first video content that substantially
corresponds to the human gaze detected 1n the second video
content, and thus the decision at 1304 may change.

If a human gaze 1s not detected in the first video content
that substantially corresponds to a human gaze detected in
the second video content (“No”), at 1308 merged video
content 1s generated using the first video content and the
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second video content. The view verification module 604, for
instance, determines that a human gaze detected 1s not
detected 1n video content captured by the mobile device 102
that corresponds to a human gaze captured by the mobile
device 102. For example, no human gaze 1s detected 1n the
first video content, or a human gaze 1s detected that does not
correspond to a human gaze detected 1n the second video
content. Accordingly, merged video content 1s generated
utilizing a first subset of visual features extracted from the
first video content and a second subset of visual features
extracted from the second video.

FIG. 14 illustrates an example method 1400 for deter-
mimng whether a human gaze 1s detected 1n video content in
accordance with one or more implementations. The method
1400, for instance, represents an example implementation of
step 1304 of the method 1300. At 1402 a first gaze angle of
a human gaze detected from first video content 1s deter-
mined. The wview verification module 604, for instance,
detects a human gaze 1n video content captured by the
mobile device 102 and determines a gaze angle of the human
gaze relative to the mobile device 102. In at least one
implementation the gaze angle 1s determined based on a
gaze vector for the human gaze and an optical axis of a
camera 118 of the mobile device 102.

At 1404 a second gaze angle of a human gaze from second
video content 1s determined. The view verification module
604, for instance, detects a human gaze 1n video content
captured by the computing device 104 and determines a gaze
angle of the human gaze relative to the computing device
104. In at least one implementation the gaze angle 1s
determined based on a gaze vector for the human gaze and
an optical axis of a camera 130 of the computing device 104.

At 1406 the first gaze angle 1s compared to the second
gaze angle to determine whether the first gaze angle 1s within
a threshold similarity to the second gaze angle. As discussed
above, for 1stance, a threshold gaze angle difference value
1s defined and thus a diflerence between the first gaze angle
and the second gaze angle 1s compared to the threshold gaze
angle diflerence. If the first gaze angle 1s within the thresh-
old similarity to the second gaze angle (*“Yes”), at 1408 the
human gaze detected 1n the first video content substantially
corresponds to the human gaze detected 1n the second video
content. The view verification module 604, for instance,
determines that the first gaze angle 1s no greater than the
threshold gaze angle difference. If the first gaze angle 1s not
within the threshold similarity to the second gaze angle
(“No”), at 1410 the human gaze detected 1n the first video
content does not substantially correspond to the human gaze
detected 1n the second video content. The view verification
module 604, for instance, determines that the first gaze angle
1s greater than the threshold gaze angle difference.

As discussed above, the determination of whether the first
gaze angle substantially corresponds to the second gaze
angle can be utilized to determine whether to merge video
content from the mobile device 102 and the computing
device 104, or whether to utilize video content from the
mobile device 102 without merging it with video content
from the computing device 104. Alternatively or addition-
ally, 11 the first gaze angle 1s determined to not substantially
correspond to the second gaze angle, view guidance can be

provided to enable the mobile device 102 to be repositioned
to provide correspondence between a human gaze captured
by a camera 118 the mobile device 102 and a camera 130 the
computing device 104.
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Accordingly, implementations of video content based on
multiple capture devices provide ways for utilizing multiple
available video capture devices 1n different video capture
scenarios.

The example methods described above may be performed
in various ways, such as for implementing diflerent aspects
of the systems and scenarios described herein. Generally,
any services, components, modules, methods, and/or opera-
tions described herein can be implemented using soiftware,
firmware, hardware (e.g., fixed logic circuitry), manual
processing, or any combination thereof. Some operations of
the example methods may be described in the general
context of executable 1nstructions stored on computer-read-
able storage memory that 1s local and/or remote to a com-
puter processing system, and implementations can include
soltware applications, programs, functions, and the like.
Alternatively or in addition, any of the functionality
described herein can be performed, at least 1n part, by one or
more hardware logic components, such as, and without
limitation, Field-programmable Gate Arrays (FPGAs),
Application-specific Integrated Circuits (ASICs), Applica-
tion-specific Standard Products (ASSPs), System-on-a-chip
systems (SoCs), Complex Programmable Logic Devices
(CPLDs), and the like. The order in which the methods are
described is not intended to be construed as a limitation, and
any number or combination of the described method opera-
tions can be performed 1n any order to perform a method, or
an alternate method.

FIG. 15 illustrates various components of an example
device 1500 1n which aspects of video content based on
multiple capture devices can be implemented. The example
device 1500 can be mmplemented as any of the devices
described with reference to the previous FIGS. 1-14, such as
any type of mobile device, mobile phone, mobile device,
wearable device, tablet, computing, communication, enter-
tamnment, gaming, media playback, and/or other type of
clectronic device. For example, the mobile device 102
and/or the computing device 104 as shown and described
with reference to FIGS. 1-14 may be implemented as the
example device 1500. In a wearable device implementation,
the device may include any one or combination of a watch,
armband, wristband, bracelet, glove or pair of gloves,
glasses, jewelry 1tems, clothing items, any type of footwear
or headwear, and/or other types of wearables.

The device 1500 includes communication transceivers
1502 that enable wired and/or wireless communication of
device data 1504 with other devices. The device data 1504
can include any of device 1dentifying data, device location
data, wireless connectivity data, and wireless protocol data.
Additionally, the device data 1504 can include any type of
audio, video, and/or image data. Example communication
transceivers 1502 include wireless personal area network
(WPAN) radios compliant with various IEEE 1502.15 (Blu-
ctooth™) standards, wireless local area network (WLAN)
radios compliant with any of the various IEEE 1502.11
(W1-F1™) standards, wireless wide area network (WWAN)
radios for cellular phone communication, wireless metro-
politan area network (WMAN) radios compliant with vari-
ous IEEE 1502.16 (W1iMAX™) standards, and wired local
area network (LAN) Fthernet transceivers for network data
communication.

The device 1500 may also include one or more data input
ports 1506 via which any type of data, media content, and/or
inputs can be received, such as user-selectable mputs to the
device, messages, music, television content, recorded con-
tent, and any other type of audio, video, and/or 1mage data
received from any content and/or data source. The data input
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ports may 1clude USB ports, coaxial cable ports, and other
serial or parallel connectors (including internal connectors)
for tlash memory, DV Ds, CDs, and the like. These data input
ports may be used to couple the device to any type of
components, peripherals, or accessories such as micro-
phones and/or cameras.

The device 1500 includes a processing system 1508 of
one or more processors (e.g., any of microprocessors, con-
trollers, and the like) and/or a processor and memory system
implemented as a system-on-chip (SoC) that processes com-
puter-executable mnstructions. The processor system may be
implemented at least partially in hardware, which can
include components of an integrated circuit or on-chip
system, an application-specific integrated circuit (ASIC), a
field-programmable gate array (FPGA), a complex program-
mable logic device (CPLD), and other implementations in
silicon and/or other hardware. Alternatively or in addition,
the device can be implemented with any one or combination
of software, hardware, firmware, or fixed logic circuitry that
1s implemented 1 connection with processing and control
circuits, which are generally 1dentified at 1510. The device
1500 may further include any type of a system bus or other
data and command transfer system that couples the various
components within the device. A system bus can include any
one or combination of different bus structures and architec-
tures, as well as control and data lines.

The device 1500 also includes computer-readable storage
memory 1512 (e.g., memory devices) that enable data stor-
age, such as data storage devices that can be accessed by a
computing device, and that provide persistent storage of data
and executable mstructions (e.g., soltware applications, pro-
grams, functions, and the like). Examples of the computer-
readable storage memory 1512 include volatile memory and
non-volatile memory, fixed and removable media devices,
and any suitable memory device or electronic data storage
that maintains data for computing device access. The com-
puter-readable storage memory can include various 1mple-
mentations of random access memory (RAM), read-only
memory (ROM), tlash memory, and other types of storage
media in various memory device configurations. The device
1500 may also include a mass storage media device.

The computer-readable storage memory 1512 provides
data storage mechanmisms to store the device data 1504, other
types of information and/or data, and various device appli-
cations 1514 (e.g., software applications). For example, an
operating system 1516 can be maintained as soltware
istructions with a memory device and executed by the
processing system 1508. The device applications may also
include a device manager, such as any form of a control
application, software application, signal-processing and
control module, code that 1s native to a particular device, a
hardware abstraction layer for a particular device, and so on.
Computer-readable storage memory 1512 represents media
and/or devices that enable persistent and/or non-transitory
storage ol information in contrast to mere signal transmis-
s10n, carrier waves, or signals per se. Computer-readable
storage memory 1512 do not include signals per se or
transitory signals.

In this example, the device 1500 includes a video inter-
face module 1518 that implements aspects of video content
based on multiple capture devices and may be implemented
with hardware components and/or 1n soitware as one of the
device applications 1514. In an example, the video interface
module 1518 can be implemented as the video interface
modules 134a, 134b described in detail above. In 1mple-
mentations, the video interface module 1518 may include
independent processing, memory, and logic components as
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a computing and/or electronic device integrated with the
device 1500. The device 1500 also includes video data 1520
for implementing aspects of video content based on multiple
capture devices and may include data from and/or utilized
by the video interface module 1518.

In this example, the example device 1500 also includes a
camera 1522 and motion sensors 1524, such as may be
implemented 1 an ertial measurement unit (IMU). The
motion sensors 1524 can be implemented with various
sensors, such as a gyroscope, an accelerometer, and/or other
types ol motion sensors to sense motion of the device. The
various motion sensors 1524 may also be implemented as
components of an inertial measurement unit in the device.

The device 1500 also includes a wireless module 1526,
which 1s representative of functionality to perform various
wireless communication tasks. For instance, for the mobile
device 102 and/or the computing device 104, the wireless
module 1526 can be leveraged to scan for and detect
wireless networks, as well as negotiate wireless connectivity
to wireless networks for the mobile device 102 and/or the
computing device 104. The device 1500 can also include one
or more power sources 1528, such as when the device is
implemented as a mobile device. The power sources 1528
may 1nclude a charging and/or power system, and can be
implemented as a flexible strip battery, a rechargeable bat-
tery, a charged super-capacitor, and/or any other type of
active or passive power source.

The device 1500 also includes an audio and/or video
processing system 1530 that generates audio data for an
audio system 1532 and/or generates display data for a
display system 1534. The audio system and/or the display
system may include any devices that process, display, and/or
otherwise render audio, video, display, and/or 1image data.
Display data and audio signals can be communicated to an
audio component and/or to a display component via an RF
(radio frequency) link, S-video link, HDMI (high-definition
multimedia interface), composite video link, component
video link, DVI (digital video interface), analog audio
connection, or other similar communication link, such as
media data port 1536. In implementations, the audio system
and/or the display system are integrated components of the
example device. Alternatively, the audio system and/or the
display system are external, peripheral components to the
example device.

Although i1mplementations of video content based on
multiple capture devices have been described in language
specific to features and/or methods, the subject of the
appended claims 1s not necessarily limited to the specific
features or methods described. Rather, the features and
methods are disclosed as example implementations of video
content based on multiple capture devices, and other equiva-
lent features and methods are intended to be within the scope
of the appended claims. Further, various different examples
are described and it 1s to be appreciated that each described
example can be implemented independently or in connection
with one or more other described examples. Additional
aspects of the techniques, features, and/or methods dis-
cussed herein relate to one or more of the following:

In some aspects, the techniques described herein relate to
a method, including: determiming that a first device with a
first video capture device and a second device with a second
video capture device are available to capture video content
of a visual scene; receiving first extracted visual features
extracted from first video content captured by the first video
capture device and second extracted visual {features
extracted from second video content captured by the second
video capture device, the first extracted visual features
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including one or more background features from the visual
scene and the second extracted visual features including one
of more human features from the visual scene; and merging
the first extracted visual features and the second extracted
visual features into merged video content that includes the
one or more background features extracted from the first
video content and the one or more human features extracted
from the visual scene.

In some aspects, the techniques described herein relate to
a method, further including: inspecting the first video con-
tent captured via the first video capture device to determine
whether a human gaze 1s detected 1n the first video content
that substantially corresponds to a human gaze detected in
the second video content; and determining that a human
gaze 1s not detected in the first video content that substan-
tially corresponds to a human gaze detected in the second
video content, wherein the merging the first extracted visual
features and the second extracted visual features into the
merged video content 1s performed based on the determinming,
that a human gaze 1s not detected in the first video content
that substantially corresponds to a human gaze detected in
the second video content.

In some aspects, the techniques described herein relate to
a method, further including presenting view adjustment
guidance on one or more of the first device or the second
device indicating that the first device 1s to be repositioned for
capturing the first video content.

In some aspects, the techniques described herein relate to
a method, wherein the presenting the view adjustment
guidance 1s performed 1n response to determiming that a first
field of view of the first device does not correspond with a
second field of view of the second device, the method further
including determining that the first device 1s repositioned
such that the first field of view corresponds with the second
field of view.

In some aspects, the techniques described herein relate to
a method, wherein the presenting the view adjustment
guidance includes presenting a visual prompt indicating a
direction of movement of the first device to cause the first
field of view to correspond with the second field of view.

In some aspects, the techniques described herein relate to
a method, wherein the merging the first extracted visual
features and the second extracted visual features into the
merged video content includes overlaying the one or more
human features over the one or more background features.

In some aspects, the techniques described herein relate to
a method, further including adjusting one or more visual
settings of one or more of the first video capture device or
the second video capture device to cause one or more color
attributes of the second extracted visual features to corre-
spond to one or more color attributes of the first extracted
visual features.

In some aspects, the techniques described herein relate to
a method, wherein the one or more visual settings includes
one or more of a white balance setting or a brightness
setting.

In some aspects, the techniques described herein relate to
a method, further including: utilizing the merged video
content as a video feed; detecting that the one or more
human features are not detected in further video content
captured by the first video capture device and the second
video capture device; and utilizing a video stream from the
first video capture device for the video feed.

In some aspects, the techniques described herein relate to
an apparatus 1icluding: a processing system implemented at
least 1n part in hardware of the apparatus; and a video
interface module implemented at least 1n part 1n hardware of
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the apparatus and executable by the processing system to:
determine that a first device with a first video capture device
and a second device with a second video capture device are
available to capture video content of a visual scene; inspect
first video content captured via the first video capture device
to determine whether a human gaze 1s detected 1n the first
video content that substantially corresponds to a human gaze
detected 1in second video content captured by the second
video capture device; determine, 1n an event that a human
gaze 1s detected 1n the first video content that substantially
corresponds to a human gaze detected in the second video
content, to utilize the first video content as video content for
a video feed; and determine, 1n an event that a human gaze
1s not detected in the first video content that substantially
corresponds to a human gaze detected 1n the second video
content, to generate merged video content utilizing a first
subset ol one or more visual features extracted from the first
video content and a second subset of one or more visual
features extracted from the second video content captured by
the second video capture device, and to utilize the merged
video content for the video feed.

In some aspects, the techniques described herein relate to
a apparatus, wherein to determine whether a human gaze 1s
detected 1n the first video content that substantially corre-
sponds to a human gaze detected 1n the second video content
includes to: determine a first gaze angle of a human gaze
detected from the first video content; determine a second
gaze angle of a human gaze detected from the second video
content; compare the first gaze angle to the second gaze
angle to determine whether the first gaze angle 1s within a
threshold similarity to the second gaze angle, wherein: 1n an
cvent that the first gaze angle 1s within the threshold simi-
larity to the second gaze angle, the human gaze detected 1n
the first video content substantially corresponds to the
human gaze detected in the second video content; and 1n an
cvent that the first gaze angle 1s not withun the threshold
similarity to the second gaze angle, the human gaze detected
in the first video content does not substantially correspond to
the human gaze detected 1n the second video content.

In some aspects, the techniques described herein relate to
a apparatus, wherein the video interface module 1s 1mple-
mented to determine that a human gaze 1s detected in the first
video content that substantially corresponds to a human gaze
detected 1n the second video content, and to utilize the first
video content as video content for the video feed and to not
utilize the second video content for the video feed.
In some aspects, the techniques described herein relate to
a apparatus, wherein the first video content and the second
video content capture representations of a visual scene, the
video interface module 1s implemented to determine that a
human gaze 1s not detected 1n the first video content that
substantially corresponds to a human gaze detected 1n the
second video content, and to generate the merged video
content including to: extract the first subset of one or more
visual features as one or more background features from the
first video content; extract the second subset of one or more
visual features as one or more human features from the
second video content; and merge the one or more human
features with the one or more background features to gen-
crate the merged video content.

In some aspects, the techniques described herein relate to
a apparatus, wherein the video interface module 1s 1mple-
mented to adjust one or more visual settings of the second
video capture device to cause one or more color attributes of
the extracted one or more background features to correspond
to one or more color attributes of the extracted one or more
human features.
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In some aspects, the techniques described herein relate to
a apparatus, wherein the video interface module 1s 1mple-
mented to: determine that a human gaze 1s detected 1n the
first video content that substantially corresponds to a human
gaze detected 1n the second video content, and to utilize the
first video content as video content for the video feed and to
not utilize the second video content for the video feed; and
determine subsequently that a human gaze 1s no longer
detected 1n the first video content that substantially corre-
sponds to a human gaze detected in the second video
content, and to generate the merged video content utilizing
the first subset of one or more visual features and the second
subset of one or more visual features.

In some aspects, the techniques described herein relate to
a system including: one or more processors; and one or more
computer-readable storage media storing instructions that
are executable by the one or more processors to: determine
that a first device with a first video capture device and a
second device with a second video capture device are
available to capture video content of a visual scene; compare
a first field of view of the visual scene of the first video
capture device to a second field of view of the visual scene
of the second video capture device to determine that the first
field of view does not correspond to the second field of view;
present view adjustment guidance indicating that the first
device 1s to be repositioned; detect that the first device 1s
repositioned such that the first field of view corresponds
with the second field of view; and merge a first subset of one
or more visual features extracted from first video content
captured via the first video capture device with a second
subset of one or more visual features extracted from second
video content captured via the second video capture device
to generate merged video content.

In some aspects, the techniques described herein relate to
a system, wherein to compare the first field of view of the
first capture device to the second field of view of the second
video capture device includes to: determine one or more first
visual attributes depicted in the first field of view of the
visual scene; determine one or more second visual attributes
depicted 1n the second field of view of the visual scene; and
compare the one or more first visual attributes with the one
or more second visual attributes to determine that the one or
more first visual attributes do not substantially match the one
or more second visual attributes such that the first field of
view does not correspond to the second field of view.

In some aspects, the techniques described herein relate to
a system, wherein the one or more second visual attributes
include at least one of one or more human features or one or
more non-human objects.

In some aspects, the techniques described herein relate to
a system, wherein to present view adjustment guidance
includes to present a visual prompt indicating a direction of
movement of the first device to cause the first field of view
to correspond with the second field of view.

In some aspects, the techniques described herein relate to
a system, wherein the first subset of one or more visual
teatures includes one or more background features from the
visual scene and the second subset of one or more visual
features includes one or more human features from the
visual scene, and wherein to merge the first subset of one or

more visual features with the second subset of one or more
visual features includes to overlay the one or more human
teatures on the one or more background features to generate
the merged video content.

10

15

20

25

30

35

40

45

50

55

60

65

22

The mnvention claimed 1s:

1. A method, comprising:

determining that a first device with a first video capture

device and a second device with a second video capture
device are available to capture video content of a visual
scene;

recerving lirst extracted visual features extracted from

first video content captured by the first video capture
device and second extracted visual features extracted
from second video content captured by the second
video capture device, the first extracted visual features
including one or more background features from the
visual scene and the second extracted visual features
including one of more human features from the visual
scene;

presenting view adjustment guidance on one or more of

the first device or the second device indicating that the
first device 1s to be repositioned for capturing the first
video content; and

merging the first extracted visual features and the second

extracted visual features into merged video content that
includes the one or more background features extracted
from the first video content and the one or more human
features extracted from the visual scene.

2. The method of claim 1, further comprising:

inspecting the first video content captured via the first

video capture device to determine whether a human
gaze 1s detected 1n the first video content that substan-
tially corresponds to a human gaze detected 1n the
second video content; and

determiming that a human gaze 1s not detected 1n the first

video content that substantially corresponds to a human
gaze detected in the second video content, wherein said
merging the first extracted visual features and the
second extracted visual features into the merged video
content 1s performed based on said determining that a
human gaze 1s not detected 1n the first video content
that substantially corresponds to a human gaze detected
in the second video content.

3. The method of claim 1, wherein said presenting the
view adjustment guidance 1s performed in response to
determining that a first field of view of the first device does
not correspond with a second field of view of the second
device, the method further comprising determining that the
first device 1s repositioned such that the first field of view
corresponds with the second field of view.

4. The method of claim 3, wherein said presenting the
view adjustment guidance comprises presenting a visual
prompt indicating a direction of movement of the first device
to cause the first field of view to correspond with the second
field of view.

5. The method of claim 1, wherein said merging the first
extracted visual features and the second extracted visual
features 1nto the merged video content comprises overlaying
the one or more human features over the one or more
background features.

6. The method of claim 1, further comprising adjusting
one or more visual settings of one or more of the first video
capture device or the second video capture device to cause
one or more color attributes of the second extracted visual
features to correspond to one or more color attributes of the
first extracted visual features.

7. The method of claim 6, wherein the one or more visual
settings comprises one or more of a white balance setting or
a brightness setting.
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8. The method of claim 1, further comprising:

utilizing the merged video content as a video feed;

detecting that the one or more human features are not
detected 1n further video content captured by the first
video capture device and the second video capture
device; and

utilizing a video stream from the first video capture device

for the video feed.

9. An apparatus comprising;

a processing system implemented at least 1 part in

hardware of the apparatus; and

a memory storing instructions that are executable by the

processing system to:

determine that a first device with a first video capture
device and a second device with a second video
capture device are available to capture video content
of a visual scene;

mspect first video content captured via the first video
capture device to determine whether a human gaze 1s
detected 1n the first video content that substantially
corresponds to a human gaze detected 1n second
video content captured by the second video capture
device;

determine, 1n an event that a human gaze 1s detected 1n
the first video content that substantially corresponds
to a human gaze detected 1n the second video con-
tent, to utilize the first video content as video content
for a video feed; and

determine, 1n an event that a human gaze 1s not detected
in the first video content that substantially corre-
sponds to a human gaze detected 1n the second video
content, to generate merged video content utilizing a
first subset of one or more visual features extracted
from the first video content and a second subset of
one or more visual features extracted from the sec-
ond video content captured by the second video
capture device, and to utilize the merged video
content for the video feed.

10. The apparatus of claim 9, wherein to determine
whether a human gaze 1s detected 1n the first video content
that substantially corresponds to a human gaze detected in
the second video content comprises to:

determine a first gaze angle of a human gaze detected

from the first video content;

determine a second gaze angle of a human gaze detected

from the second video content; and

compare the first gaze angle to the second gaze angle to

determine whether the first gaze angle 1s within a

threshold similarity to the second gaze angle, wherein:

in an event that the first gaze angle 1s within the
threshold similarity to the second gaze angle, the
human gaze detected 1n the first video content sub-
stantially corresponds to the human gaze detected 1n
the second video content; and

in an event that the first gaze angle 1s not within the
threshold similarity to the second gaze angle, the
human gaze detected 1n the first video content does
not substantially correspond to the human gaze
detected 1n the second video content.

11. The apparatus of claim 9, wherein the 1nstructions are
turther executable by the processing system to determine
that a human gaze 1s detected 1n the first video content that
substantially corresponds to a human gaze detected 1n the
second video content, and to utilize the first video content as
video content for the video feed and to not utilize the second
video content for the video feed.
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12. The apparatus of claim 9, wherein the first video
content and the second video content capture representations
of a visual scene, the instructions are further executable by
the processing system to determine that a human gaze 1s not
detected 1n the first video content that substantially corre-
sponds to a human gaze detected 1n the second video
content, and to generate the merged video content comprises
to:

extract the first subset of one or more visual features as

one or more background features from the first video
content,

extract the second subset of one or more visual features as

one or more human features from the second video
content; and

merge the one or more human features with the one or

more background features to generate the merged video
content.

13. The apparatus of claim 12, wherein the instructions
are further executable by the processing system to adjust one
or more visual settings of the second video capture device to
cause one or more color attributes of the extracted one or
more background features to correspond to one or more
color attributes of the extracted one or more human features.

14. The apparatus of claim 9, wherein the instructions are
further executable by the processing system to:

determine that a human gaze 1s detected in the first video

content that substantially corresponds to a human gaze
detected 1n the second video content, and to utilize the
first video content as video content for the video feed
and to not utilize the second video content for the video
feed; and

determine subsequently that a human gaze 1s no longer

detected 1n the first video content that substantially
corresponds to a human gaze detected 1n the second
video content, and to generate the merged video content
utilizing the first subset of one or more visual features
and the second subset of one or more visual features.

15. The apparatus of claim 9, wherein the instructions are
further executable by the processing system to present view
adjustment guidance on one or more of the first device or the
second device indicating that the first device 1s to be
repositioned for capturing the first video content.

16. A system comprising:

one or more processors; and

one or more computer-readable storage media storing

instructions that are executable by the one or more

Processors to:

determine that a first device with a first video capture
device and a second device with a second video
capture device are available to capture video content
of a visual scene;

compare a first field of view of the visual scene of the
first video capture device to a second field of view of
the visual scene of the second video capture device
to determine that the first field of view does not
correspond to the second field of view;

present view adjustment guidance indicating that the
first device 1s to be repositioned;

detect that the first device 1s repositioned such that the
first field of view corresponds with the second field
of view; and

merge a first subset of one or more visual features
extracted from first video content captured via the
first video capture device with a second subset of one
or more visual features extracted from second video
content captured via the second video capture device
to generate merged video content.
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17. The system of claim 16, wherein to compare the first
field of view of the first capture device to the second field of
view of the second video capture device comprises to:

determine one or more first visual attributes depicted in

the first field of view of the visual scene;
determine one or more second visual attributes depicted in
the second field of view of the visual scene; and

compare the one or more first visual attributes with the
one or more second visual attributes to determine that
the one or more first visual attributes do not substan-
tially match the one or more second visual attributes
such that the first field of view does not correspond to
the second field of view.

18. The system of claim 17, wherein the one or more
second visual attributes comprise at least one of one or more
human features or one or more non-human objects.

19. The system of claim 16, wherein to present view
adjustment guidance comprises to present a visual prompt
indicating a direction of movement of the first device to
cause the first field of view to correspond with the second
field of view.

20. The system of claim 16, wherein the first subset of one
or more visual features comprises one or more background
teatures from the visual scene and the second subset of one
or more visual features comprises one or more human
teatures from the visual scene, and wherein to merge the first
subset of one or more visual features with the second subset
ol one or more visual features comprises to overlay the one
or more human features on the one or more background
features to generate the merged video content.
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